RESULTS
To examine changes in subpopulations of V79 cells phagocytizing fluorescent microspheres, we exposed three cell populations ; one in balanced growth, one arrested in the S phase and one in confluency to fluorescent microspheres. The fluorescence of the microspheres present in the individual cells was measured by flow cytometry.
Representative example of data for relative fluorescence intensity (F530) and laser-scattering light (S488) from individual V79 cells are shown in Fig. 1 . The upper panel gives the F530-5488 cytogram and the lower, the F530 histogram obtained by selective counting within the window (indicated by the double arrow W in the cytogram). The numeral above each peak shows the number of microspheres in the cells that constitute that peak, as ascertained by sorting the peaks (3). The cell fraction for each peak was obtained by counting the cell number between the adjacent valleys in a histogram. The number of cells containing more than six microspheres were counted by integration within their region.
Changes in the proportions of cells containing microspheres are given in Fig. 2 . (1) in which K, and n, are parameters.
Solid lines 1 to 5 drawn in Fig. 2 A confluent arrangement of V79 cells should be physically restricted by cell-to-cell contact, which would limit the uptake of microspheres. Figure 4 shows changes in the fraction of confluent V79 cells phagocytizing microspheres. Each point given in the upper panel is the actual measured value. Although the fraction increases sigmoidly with time, none of these data points fit Eq. 1. In this upper panel, the fraction of cells that includes one or more microspheres reached a plateau at 0.9. This indicates that about 10 % of the cells either were not in contact with the microspheres or could not phagocytize them. The lower panel in Fig. 4 shows the cell fraction corrected to account for this 10 %. When p=1, each point is described by Eq. 1, but when p has (Table 1) .
DISCUSSION
To determine the characteristics of the phagocytosis parameters Kp and np, we drew simulation curves of Eq. 1, for which these parameters were varied (Fig. 5) . With a constant n, and an increasing value for Kp, fp(t) reaches half the maximum value in less time; i.e., altering the Kp, changes the time scale of phagocytosis. When kp ) is kept constant and np increased, fp(t) reaches a plateau in less time. KT, therefore appears to be related to the microsphere uptake rate and np to the ease with which the next microsphere will be taken up.
The K and n values increased with the increase in the concentration of microspheres. This is an evidence that the phagocytosis of microspheres in V79 cells is a random process that permits cells to simultaneously take up more than one microspheres. The increments of np with p suggest that phagocytic activity of a V79 cell increases after the cell has taken up the first microsphere.
In V79 cells arrested in the early S phase, the kp, values are larger than those for cells growing exponentially at the same microsphere concentration. This is indicative of phagocytic activity in the early S phase of V79 cells being higher than the average phagocytic activity throughout the cell cycle, or that HU increases phagocytic activity.
In a confluent layer of V79 cells, when p =1 Kp, was very large evidence of very high phagocytic activity, at least initially. By the fifth hour after the microsphere addition, however, microsphere phagocytosis had ceased; and by 10 h after the addition, the average microsphere number per cell was less than in cells arrested in the S phase.
We conclude that in the phagocytosis of microspheres in V79 cells the fraction of phagocytic cells increases sigmoidly with time after the microsphere addition and that the change in the fraction can be described by Eq. 1, except when cell growth is confluent and phagocytosis is physically restricted. These results are valid for only this one type of V79 cells. 
